













instruction	 through	demonstration	 over	 traditionally	 designed	 chemistry	 instruction	 on	 10th	
grade	 students’	understanding	of	 chemical	 reactions	and	energy	 concepts	 and	 their	 attitudes	
towards	chemistry	as	a	school	subject.	One	of	the	groups	was	defined	as	control	group	in	which	
students	were	 taught	by	 traditionally	designed	chemistry	 instruction	 (TDCI),	while	 the	other	
group	defined	as	experimental	group	in	which	students	were	instructed	by	conceptual	change	
oriented	 instruction	 through	 demonstrations	 (CCID).	 The	 results	 showed	 that	 CCID	 caused	
significantly	 better	 acquisition	 of	 the	 scientific	 conceptions	 related	 to	 chemical	 reactions	 and	
energy	 concepts	 than	 TDCI.	Also,	 the	 results	 showed	 that	 there	was	 a	 significant	 difference	
between	post-test	mean	scores	of	students	taught	with	CCID	and	those	taught	with	TDCI	with	
respect	to	their	attitude	toward	chemistry	as	a	school	subject	in	favor	of	CCID.
Keywords:	 conceptual	 change	 approach,	 chemical	 reactions	 and	 energy	 concepts,	
misconceptions.
Öz
Bu	 çalışma,	 kavramsal	 değişime	 dayalı	 öğretim	 yönteminin	 kullanımının	 10.	 sınıf	
öğrencilerinin	 kimyasal	 reaksiyonlar	 ve	 enerji	 konularındaki	 kavramları	 anlamalarına	 ve	
öğrencilerin	 kimyaya	 karşı	 olan	 tutumlarına	 etkisini	 geleneksel	 kimya	 öğretim	 yöntemi	 ile	
karşılaştırarak	 incelemek	 için	 tasarlanmıştır.	 Gruplardan	 bir	 tanesi	 kontrol	 grubu	 olarak	
tanımlanmış	 ve	 bu	 gruba	 geleneksel	 öğretim	 yöntemi	 uygulanmış,	 diğer	 grup	 ise	 deneysel	
grup	olarak	tanımlanmış	ve	bu	grupta	kavramsal	değişim	yaklaşımına	dayalı	öğretim	yöntemi	
uygulanmıştır.	 Sonuçlar	 kavramsal	 değişim	 yaklaşımı	 kullanılan	 öğrencilerin,	 kimyasal	
reaksiyonlar	ve	enerji	kavramlarını,	geleneksel	kimya	anlatımı	kullanılan	gruba	göre	daha	iyi	
anladıklarını	 göstermektedir.	 Ayrıca,	 sonuçlar	 öğrencilerin	 kimyaya	 karşı	 tutumlarına	 göre	











However,	 research	 on	 science	 education	 have	 consistently	 showed	 that	 students’	 existing	
knowledge	about	the	phenomena	and	concepts	to	be	taught	were	constituted	in	students’	mind	







the	 new	 conception,	which	 is	 a	 scientific	 conception,	 to	 existing	 knowledge.	 Therefore,	weak	
understanding	or	misunderstanding	occurs.	It	is	quite	difficult	to	alter	these	ideas	with	scientific	













constructivist	 view	of	 learning	were	developed	 to	overcome	 students’	 alternative	 conceptions	
in	science	education.	In	this	view,	the	notions	that	knowledge	is	constructed	by	the	individual	
through	 his	 interactions	 with	 his	 environment	 and	 the	 process	 of	 learning	 is	 the	 interaction	
between	new	knowledge	and	existing	knowledge	accepted	as	important	ingredients	of	learning	
(Akkuş,	Kadayifci,	Atasoy	&	Geban,	2003).
One	of	 the	 effective	 instruction	methods	 that	overcome	students’	 alternative	 conceptions	
and	improve	students’	understanding	in	science	education	is	the	instruction	based	on	conceptual	
change	 approach.	 The	 ideas	 of	 conceptual	 change	 approach	 and	 constructivism	 are	 similar.	




(Cobern,	 1996).One	 of	 the	 conceptual	 change	 theory	 was	 proposed	 by	 Posner	 et	 al.	 (1982).	










































To	 create	 conceptual	 change	 in	 the	 student,	 teaching	 strategies	 should	 be	 realistic	 with	
respect	 to	 abilities	 of	 teachers	 and	 students	 (Weaver,	 1998).	 Using	 demonstrations	 in	 science	
classrooms	make	the	environment	more	realistic	and	give	an	opportunity	to	students	to	explain	
some	 conceptions	 in	 a	 more	 concrete	 dimension.	 Moreover,	 students	 may	 be	 motivated	 by	












oriented	 instruction	 through	 demonstration	 (CCID)	 over	 traditionally	 designed	 chemistry	
instruction	 (TDCI)	 on	 10th	 grade	 students’	 understanding	 of	 chemical	 reactions	 and	 energy	
concepts,	 and	 attitudes	 towards	 chemistry	 as	 a	 school	 subject.	 In	 addition,	 effects	 of	 gender	







































In	 the	 control	 group,	 the	 teacher	 used	 lecture/discussion	method	 to	 teach	 concepts.	 The	
students	were	instructed	with	respect	to	teaching	strategies	that	are	relied	on	teacher	explanation	
and	 textbooks	without	 considerations	 of	 students’	 alternative	 conceptions.	Before	 the	 lessons,	
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reading	the	related	topics	in	the	textbooks	on	their	own	was	offered	to	the	students.	The	definitions	







Students	 in	 experimental	 group	were	 instructed	 by	 using	 the	 conceptual	 change	 oriented	
instruction	 through	demonstration	 that	 took	alternative	 conceptions	 into	account	and	provided	
plausibility	of	 scientific	conceptions.	 In	addition,	 instruction	was	designed	 to	maximize	student	
active	 involvement	 in	 the	 learning	 process.	 The	 teacher	 was	 trained	 about	 how	 to	 implement	





create	a	discussion	environment	and	 tried	 to	explore	students’	 inappropriate	conceptions	about	
the	related	concepts	with	these	questions.	The	teacher	took	some	notes	about	the	responses	and	
used	 these	 answers	 (both	 the	 correct	 and	 incorrect)	 in	 the	 class	discussions.	Teacher	 acted	 as	 a	
guide	in	this	discussion	and	directed	students	to	understand	their	conceptions	were	not	sufficient	
to	explain	some	phenomena	(dissatisfaction).	The	students	who	answered	incorrectly	were	faced	
with	 the	 “conflict”	 between	 their	 existing	 incorrect	 knowledge	 (alternative	 conception)	 and	 the	






related	 to	 the	 taught	 concepts.	 During	 the	 demonstrations,	 students	 participated	 actively	 by	
teachers	questions	and	real	world	integrations	to	be	given.	The	teacher	provided	opportunities	for	
students	to	be	involved	in	discussion,	questions	and	answers	while	performing	the	demonstrations.	












difference	 between	 experimental	 group	 and	 control	 group	with	 respect	 to	 students’	 previous	
knowledge	about	chemical	reactions	and	energy	concepts	and	their		attitudes	toward	chemistry	
as	a	school	subject,	CRECT	and	ASTC	were	administered	to	the	students	in	both	groups	before	



































sentence/sentences	 is/are	 true.	Before	 the	 treatment,	32.2%	of	 the	students	 in	control	group	and	
30%	of	the	students	in	experimental	group	selected	the	correct	choice	which	covered	the	sentences	






These	 results	 showed	 that	 the	 students	 in	 experimental	 group	 who	 were	 thought	 with	




mean	 scores	of	 students	 taught	with	CCID	and	 those	 taught	with	TDCI	with	 respect	 to	 their	
attitude	toward	chemistry	as	a	school	subject.	Students	taught	with	conceptual	change	oriented	









It	 was	 found	 that	 the	 conceptual	 change	 oriented	 instruction	 through	 demonstration	

























between	 the	 two	 strategies	 was	 that	 while	 the	 traditional	 approach	 did	 not	 take	 account	
students’	alternative	conceptions,	the	conceptual	change	approach	explicitly	dealt	with	students	








concepts	 and	 problems	 in	 science,	 students	 should	 be	 able	 to	 apply	 fundamental	 facts	 and	
principles,	use	appropriate	conceptual	and	theoretical	frameworks,	and	perform	calculations.	
On	 the	 other	 hand,	 students	were	 taught	with	 conceptual	 change	 oriented	 instruction	
through	 demonstration	 had	 more	 positive	 attitudes	 than	 those	 are	 taught	 traditionally	
designed	chemistry	instruction.	Conceptual	change	oriented	instruction	through	demonstration	
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